Objective: The management of craniopharyngioma in the elderly remains controversial. We sought to better characterize the outcomes of elderly patients treated with neuroendoscopic palliative surgery (NPS).
Introduction
Craniopharyngiomas are slow-growing benign tumors, which are thought to be derived from a residual cell nest of the stomodeum. Such tumors are rare in elderly patients. Out of all cases of craniopharyngioma, 5.8% occur in patients over the age of 70 years, and only 0.6% are found in patients over the age 80 years [ 29 ] . Radical surgery for craniopharyngioma carries high morbidity and mortality rates. The risk for visual, endocrinological, and neuropsychological sequelae is high in patients undergoing removal of this tumor [ 5 , 9 , 12 , 31 , 34 , 35 , 37 , 41 ] . The existing scientific literature contains only seven documented cases of craniopharyngioma in patients older than 70 years, and two of these patients died after surgery [ 10 , 17 , 30 , 32 , 33 , 43 ] . Given this lack of data, there is no consensus on the management of craniopharyngioma in the elderly, particularly because their risk for perioperative complications is higher than in younger patients, and their expected lifespan is shorter.
Neuroendoscopic surgery has been used to address cystic craniopharyngiomas [ 1 , 10 , 13 , 16 , 20 -23 , 28 ] . However, this treatment is not radical and the tumors tend to recur [ 9 , 20 ] . In patients with cystic craniopharyngioma who underwent neuroendoscopic fenestration followed by gamma knife surgery (GKS), the recurrence rate was as high as 53.8% at a mean follow-up time of 32.1 months, and 30% of the patients developed diabetes insipidus [ 24 ] . Despite these shortcomings of neuroendoscopic palliative surgery (NPS) treatment, this treatment option has the benefits of being less invasive and requiring less recovery time than other interventions, making it an attractive treatment option in the elderly.
Here, we report three cases of patients with cystic craniopharyngioma in the third ventricle who were older than 80 years. We treated them by repeated NPS, to obtain immediate symptom improvement and to shorten their hospitalization without perioperative complications.
Material and methods
In elderly patients with cystic craniopharyngioma, we applied the same treatment strategy (neuroendoscopic partial removal without radiation) even if the tumor was recurrent. Between May 2007 and May 2011, three elderly patients (1 male and 2 females) underwent NPS at Kitasato University Hospital. The patients ranged in age from 80 to 83 years (mean = 81.3 years). Two patients underwent two rounds of NPS procedures each, and the other was treated with NPS three times. Of the seven operations, fi ve were performed to address instances of dementia and gait disturbance, one was used to treat an instance of dementia, and the last was performed to treat visual impairment. The tumors presented as cystic lesions in the third ventricle and a suprasellar enhanced mass. Additional patient data are presented in Table 1 .
NPS procedure
With the patient under general anesthesia, we fi rst placed a peelaway sheath into the anterior horn of the lateral ventricle via a frontal burr hole and then inserted a steerable fl exible fi berscope (diameter 2.7 mm; Olympus Optical Co., Tokyo, Japan). A cyst wall in the third ventricle was partially removed with forceps, and a specimen of the cyst wall was obtained. The cystic contents had the color and consistency of motor oil, reinforcing suspicions of craniopharyngioma. The cyst was rinsed out carefully.
Case presentations Case 1
An 83-year-old man presented with dementia and gait disturbance. Magnetic resonance imaging (MRI) revealed hydrocephalus and a cystic suprasellar mass that extended into the third ventricle ( Figure 1 ). The operation time for the first NPS procedure was 105 min. His symptoms improved immediately. There were no complications, and he was discharged 1 week after the operation. Postoperative MRI showed a collapsed cyst and a decrease in the size of the lateral ventricle ( Figure 2 ). Six months later, he again presented with dementia. The MRI showed a huge cystic mass in the third ventricle and a solid suprasellar mass ( Figure 3 ). At the second NPS, we inserted an Ommaya catheter in the third ventricle. The operation time was 75 min. His symptoms again improved immediately, and there were no complications. He was discharged 1 week after the operation. Postoperative MRI showed a collapsed cyst ( Figure 4 ).
Eleven months after the second NPS, the patient presented with dementia, gait disturbance, and incontinence. Computed tomography (CT) showed a huge cystic mass in the third ventricle ( Figure 5 ), the contents of which could not be aspirated via the Ommaya catheter. At the third NPS, we again inserted an Ommaya catheter into the third ventricle. The operation time was 120 min. Again, his symptoms improved immediately, there were no complications, and he was discharged on the 4 th postoperative day. Postoperative CT showed a collapsed cyst and a decrease in the size of the lateral ventricle ( Figure 6 ). Twenty months after the third NPS, the patient began suffering from appetite loss. Imaging studies showed liver carcinoma and multiple bone metastases. MRI showed a huge cystic mass in the third ventricle. His family refused additional treatments.
Case 2
An 81-year-old woman presented with visual impairment. MRI revealed a cystic mass in the third ventricle and a solid suprasellar mass. The operation time for the first NPS was 79 min. Her symptoms improved, there were no complications, and she was discharged 1 week after the operation. Postoperative CT revealed a collapsed cyst.
Two months later, she presented with dementia and gait disturbance. MRI revealed cystic masses in the third ventricle and suprasella. The operation time for the second NPS was 95 min. Her symptoms gradually improved, she experienced no complications, and she was discharged 4 weeks after the second operation. At her 3-year follow-up appointment, there was no evidence of recurrence.
Case 3
An 80-year-old woman presented with dementia and gait disturbance. MRI revealed multiple cystic masses in the third ventricle and a solid suprasellar mass. There was also hydrocephalus. The operation time of the first NPS was 140 min. Her symptoms improved immediately. There were no complications, and she was discharged 2 weeks after the operation. Postoperative CT showed a collapsed cyst and a decrease in the size of the lateral ventricle.
Two years later, she again presented with dementia and gait disturbance. There was MRI evidence of cystic masses in the third ventricle and suprasella. The operation time for the second NPS was 40 min. Her symptoms improved immediately, there were no complications, and she was discharged 11 days after the operation. At 18-month follow-up, she was free of recurrence.
Results
We treated three elderly patients with predominantly cystic craniopharyngioma by repeated NPS ( Table 1 ) . The operating time for the seven procedures ranged from 40 to 140 min (mean = 93.4 min). The interval between the last operation and recurrence varied from 2 to 24 months (mean = 11.3 months) and we encountered no perioperative complications. In all three patients, the preoperative symptoms and CT/MRI findings improved immediately after each operation. The postoperative hospital stay ranged from 4 to 28 days (mean = 11.1 days).
Discussion
Total tumor resection is the ideal primary treatment for patients with craniopharyngioma. However, even after macroscopic total resection, the recurrence rate is as high as 50% [ 26 ] . The recurrence rate is even higher after incomplete tumor removal [ 2 , 9 , 38 , 41 , 42 ] . The complete resection rate for tumors in the third ventricle is only 20.8% and if there is hydrocephalus, the extent of tumor resection is lower still [ 9 ] . The management of craniopharyngioma remains controversial, especially in elderly patients, because their risk for perioperative complications is higher than it is for younger patients and their expected lifespan is shorter.
Signs and symptoms of cystic craniopharyngioma are usually elicited directly by the cyst and/or the associated hydrocephalus. Decompression of the cyst and management of hydrocephalus can alleviate symptoms and improve the patient ' s activities of daily living, even without tumor resection [ 9 , 10 ] . However, the efficacy and safety of stereotactic cyst decompression remains problematic, because the procedure is blind and the cystic lesions may shift. NPS, by contrast, circumvents this problem because it is a visually guided procedure.
Refilling of the cyst after a few months has been reported, even in the presence of a permanent drainage catheter [ 9 , 20 ] . The insertion of Ommaya catheters in patients with craniopharyngioma has been reported to be safe and effective [ 13 ] . We placed such catheters in four out of seven operations. However, unfortunately the aspiration of cystic fluid was not possible in any of the cases.
Others have reported cases in which there was no recurrence of craniopharyngioma in the course of 3 and 4 years after neuroendoscopic cyst aspiration [ 10 , 16 ] . The most significant factor associated with craniopharyngioma recurrence was the extent of surgical resection [ 41 ] . All three of our patients suffered recurrence; the interval between the last operation and recurrence varied from 2 to 24 months (mean = 11.3 months). Although the postoperative time to recurrence was different in our series, the duration of the recurrence-free interval increased with the number of preceding procedures. Locatelli et al. documented the efficacy of stents endoscopically implanted in the cystic cavity of craniopharyngiomas [ 18 ] . In Case 2, we performed only one fenestration with forceps at the first operation to avoid bleeding. In subsequent procedures, we opened multiple fenestrations on the cyst wall. The placement of more and larger fenestrations may delay their occlusion. A further accumulation of case data is needed, to identify factors associated with the interval between the surgical procedure and tumor recurrence, so that these recurrences can be minimized in the future.
Postoperative conventional radiotherapy for residual craniopharyngioma has been reported to reduce the incidence of tumor recurrence [ 11 , 25 , 36 , 40 ] . Rajan et al. reported that the recurrence rate was 15% in patients with craniopharyngioma who underwent external beam radiotherapy after incomplete tumor removal. The recurrence rate was 33 -69% in patients whose treatment consisted of only surgery without total removal [ 27 ] . Compared with conventional radiotherapy, postoperative stereotactic radiosurgery (SRS) or stereotactic radiotherapy (SRT) for residual craniopharyngioma, increased the survival rate and elicited fewer complications related to visual, endocrinological, and neurophysiological functions [ 6 -8 , 15 , 19 , 39 , 40 ] . By contrast, SRS does not effectively address the cystic components of brain tumors [ 14 ] . In patients with cystic craniopharyngioma who underwent neuroendoscopic fenestration before GKS, the recurrence rate was as high as 53.8% at a mean follow-up time of 32.1 months, and 30% developed diabetes insipidus [ 24 ] . Serious complications can arise from intraventricular neuroendoscopy (particularly with third ventriculostomy), including hemorrhage, infarction, subdural hematoma, neural injury, and infection [ 3 , 4 , 20 ] . However, we did not encounter any of these issues in our patients subjected to NPS. In patients receiving conventional radiotherapy before surgery or at tumor recurrence, the survival rate was no higher than that encountered in our patients [ 25 , 36 ] . In patients manifesting with growth of the cystic component and solid mass at recurrence, SRS or SRT after NPS may need considering.
We found that our treatment method resulted in immediate postoperative symptom improvement. It also allowed for shorter hospitalization and did not raise perioperative complications. These features suggest that repeated NPS is a viable treatment alternative for elderly patients with predominantly cystic craniopharyngioma in the third ventricle.
